We report the results of a case-control study of postsurgical mediastinitis (PSM) that we conducted from 1985 to 1993. The incidence of PSM was 2.2% (81 of 3,711 cases who underwent sternotomy); we analyzed the findings for 73 cases and 73 controls. Univariate analysis revealed that the risk factors for PSM were emergency surgery (27% of cases vs. 13% of controls), New York Heart Association functional class IV (46.5% vs. 21.9%), heart transplantation (12% vs. 0), and coronary artery bypass graft (CABG) surgery (60% vs. 41%). The incidences of fever, reoperation for bleeding, pacemaker placement, use of vasoactive drugs, prolonged mechanical ventilation, use of central lines, and treatment in the intensive care unit were also higher for cases. Multivariate analysis identified the following independent risk factors for PSM: reoperation (risk ratio [RR], 9.2), need for vasoactive drugs (RR, 3.5), CABG surgery (RR, 3.2), and fever that persisted after the third postsurgical day (RR, 406). The related mortality was 13.7%, and death was significantly more frequent among cases (17.7%) than among controls (2.7%). Multivariate analysis identified the following independent risk factors for mortality: bacteremia (RR, 21.5), the use of an intraaortic balloon (RR, 14.9), advanced age (RR, 1.14 per year), and prolonged mechanical ventilation (RR, 1.1 per day).
Mediastinitis remains one of the most serious and dreaded hospital has an active program of cardiothoracic surgery that includes heart transplantation. complications of median sternotomy. Although this complication is not frequent, it is still associated with high mortality
Cases. During the period 1985 -1993, cases with PSM were identified retrospectively by a review of records of the and significant morbidity [1] .
Most series of postsurgical mediastinitis (PSM) have ininfectious diseases and cardiac surgery services. Case definition. PSM was defined as the presence of purucluded a small number of cases, or the data have been collected over long periods, mainly in the pretransplantation era when lent discharge from the mediastinal area in association with partial or complete sternal dehiscence. The time of onset of the risk factors, diagnostic tools, and treatments differed from those of today.
the infection was determined on the basis of the earliest recorded clinical manifestations. Fever was defined as an axillary The conditions predisposing to PSM and its related mortality vary in different series, and, with a few exceptions, have been temperature of §38ЊC.
For each case subject, a control subject was selected by evaluated by means of noncomparative univariate analysis [2, 3] .
We report our experience with PSM, which was accumulated means of a nonstratified random procedure (a table of random numbers). Controls were selected from a group of patients in a large hospital during a 9-year period during the heart transwho had undergone median sternotomy within 7 days of the plantation era. We used a case-control study design to identify respective cases but had not developed infection after surgery. risk factors and poor prognostic factors for cases with PSM.
We reviewed the medical charts of cases and controls for data on age, sex, significant underlying conditions, previous infections,
Subjects and Methods
New York Heart Association (NYHA) functional class, emergent cardiac surgery, immunosuppression, previous heart surgery (date, Setting. Hospital General Universitario ''Gregorio Maratype, and length of surgery and name of surgeon), postsurgical ñón'' is a 2,000-bed general university hospital in Madrid. Our events (fever; number of days in the intensive care unit [ICU]; number of days of treatment with mechanical ventilation and central lines; need for intraaortic balloons, pacing devices, vasoactive drugs, tracheostomy, or reintervention; and presence of (1985 -1993) , 3,711 sternotomies were performed at our institution. We identhe multivariate analysis, a subset of significant preoperative, surgical, and postsurgical variables was selected according to the tified 81 cases of PSM that met our case definition; this number represents an overall incidence of 2.2%. Spearman rank correlation test to overcome the problem of multi- ICU were more frequent among cases than controls.
With use of multivariate analysis, we identified the following significant independent risk factors for PSM: reoperation for Another concomitant infection was detected in 13.6% of the bleeding (RR, 9.2; 95% CI, 5.2 -15.8), need for vasoactive cases (seven cases had pneumonia). drugs after the first 72 hours (RR, 3.5; 95% CI, 2.0 -5.0), and
Microorganisms. Eighty organisms were isolated from the 73 CABG surgery (RR, 3.2; 95% CI, 2.2 -5.2). The presence of cases; more than one microorganism was isolated from nine cases fever after the third postsurgical day was highly predictive of (12.3%). Concomitant bacteremia was diagnosed in 17 cases PSM (RR, 406; 95% CI, 127 -1,274), even though fever cannot (23%), and in four of these cases, it was polymicrobial. All culbe considered a risk factor.
tures were negative for four cases. Staphylococcus aureus was Clinical characteristics. The mean time to the appearance the most frequent etiological agent of PSM (table 4) . of clinical symptoms after the first sternotomy was 15 days Treatment and outcome. All but two cases received paren-(range, 3 -240 days). The most important clinical manifestateral antibiotic treatment; the mean duration of this treatment tions of PSM were fever (76% of cases), complete sternal ({SD) was 35 { 25 days. Different therapeutic regimens were dehiscence (76%), partial sternal dehiscence (24%), wound used; those most frequently used consisted of vancomycin, drainage (100%), and gross purulent wound drainage (89%).
with or without an aminoglycoside (19 cases); cefazolin or cefotaxime with an aminoglycoside (17 cases) or without an aminoglycoside (12 cases); and ciprofloxacin (11 cases). All analysis showed that the cases who died were older; had underamong patients who underwent cardiac transplantation was 6%, a rate considerably higher than that for the remaining populagone more emergency surgical procedures; presented more frequently with bacteremia and fever after the third postoperative tion; however, this finding was not statistically significant in the multivariate analysis, possibly because of the small number day; or more commonly needed treatment with intraaortic balloons, vasoactive drugs, or mechanical ventilation. Multivariate of cases. The general use of immunosuppressive therapy after transplantation could explain the higher rate of infection analysis identified the following independent risk factors for mortality: the presence of bacteremia (RR, 21.5; CI, 7.7-52.4), the ( 2.5% -12.2%) among these cases than has been reported in three other series [19 -21] . More series that include larger numuse of an intraaortic balloon (RR, 14.9; CI, 5.3-41.6), advanced age (RR, 1.14 per year; CI, 0.6-1.9), and prolonged mechanical bers of subjects are necessary to confirm our findings or to study other potential risk factors for PSM. ventilation (RR, 1.1 per day [RR, 18.4 for the use of mechanical ventilation for ú8 days]; CI, 7.1-46).
Univariate analysis revealed many differences between cases with PSM and controls in the postsurgical period; however, in the multivariate analysis, only the presence of fever ú3 days Discussion after sternotomy, early reoperation (generally for bleeding), and the need for vasoactive drugs after the first 72 hours were PSM remains a serious cause of morbidity and mortality significantly associated with PSM. The detection of fever was after cardiac surgery, an important index of surgical quality, highly predictive of the development of PSM, although this and a good marker of the severity of underlying conditions in sign cannot be strictly considered a risk factor. Early repeated a certain population [5]. Our incidence of 2.2% in a large group sternotomy, low cardiac output requiring the use of vasoactive of patients who underwent median sternotomy is within the drugs, and prolonged ventilation have also been described as range of 0.7% -2.1% reported in other series [1 -3, 6 -15] . risk factors for PSM by other investigators [1, 3, 9 -12, 18 ]. Although many preoperative risk factors for PSM, such as Key clinical manifestations of PSM at presentation are fever, chronic pulmonary disease, obesity, diabetes mellitus, and length purulent wound drainage, and sternal dehiscence (partial or of preoperative hospitalization, have been described previously total). Most patients develop these signs after the first sign has [1, 3, 9, [15] [16] [17] , most reported series were not case-control studbeen present for some weeks [22] . In our series, the presence of ies. We found that only emergency surgery and NYHA functional fever after the first 72 hours after sternotomy was the strongest class IV were statistically significant preoperative risk factors for predictor of PSM. Fever and bacteremia in the postoperative the development of PSM. However, our study could not include period, mainly when no other origin is evident, may constitute some variables such as the American Society of Anesthesiologists the first manifestations of an underlying mediastinal infection score, the National Nosocomial Infections Study risk index, or [23] . Bacteremia was present in 23% of our patients and was obesity because they were not adequately reflected in most clinical linked to a worse prognosis. Concomitant infection at other charts.
sites is a risk factor for PSM [1, 6] . In our study, the same With regard to operative factors predisposing to PSM, organism was cultured from other sites besides the mediastinum CABG surgery is classically associated with a higher risk of in 13.6% of cases. PSM, particularly when bilateral mammary arteries are used Gram-positive microorganisms (most often S. aureus) for grafting, resulting in a considerable decrease in sternal blood supply [11, 17, 18] . In our study, the incidence of PSM caused 61% of the cases of PSM in our study, and 36% of the There is no universal agreement on the type and timing of
